Death of Low-Mass Stars:
L earning Objectives
* That the GcorpseOof a dead star depend on its mass

* What are the properties of awhite dwarf?

* What can happen if awhite dwarf isin abinary
P Nova

D Supernova (of a different kind than for a massive
star)

Lives of Stars: Birth to Death

* Star birth - in clouds of gas and dust
* Star middle age - Main sequence stars like Sun
* Star old age - depends on mass, resultsin
PPN
D SN
* Star corpse - depends on mass
DPN --> white dwarf
D SN - -> neutron star
D SN --> black hole




Death of Low-Mass Stars

* Remaining star — \White Dwarf
D Exposed core, extremely high density
D Hot
D Composed of C
D Ex: Companion to Sirius

Sirius/A, the brightest staj
appears relatively.dj

Visible Light - WD to lower left - X-ray

Death of Low-Mass Stars

* White Dwarfs

D e degeneracy pressure (no 2 e in same place with
same energy) - resists gravity, stable

Dsize ~ size Earth
DPmass~ 0.6 My,
D density~ 10° density (sun), [1 teaspoon~ 10 tons]
D mass-radius relationship: more massive is smaller

Radius (solar radii)
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Mass (solar masses)

- upper mass limitM,, < 1.4Mg,, [Chandrasekhar limit]
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* White Dwarfs
D nuclear fusion has ended, star shines by stored heat
D slowly cools, fades, (black dwarf)

Y
[=3
=3
o

g

-
=)

=

—
c
=1

(7]

-

N

>

-
(2]
o
£
£
-

-

o
o

100,000 10,000 1,000
Surface temperature (K) 5

Death of Low-Mass Stars

* White dwarfs in binary systems
b Can behave differently
D Mass transfer — an accretion disk
D Grav. potential E — thermal E — high-T — X-rays
P Consequences?
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+ Novae

D H build up on surface of wd, T=10 x 106K
— H fusion (thermonuclear reaction) = noval

PL ~10° Lg,, €ectslow-mass remnant
Dwd remains, can repeat

Death of Low-Mass Stars

* White dwarf supernovae

DH build up on surface of wd with C core
until M = 1.4 Mg,

D C fusion ignites explosively = Supernova (wd SN)
D Differsfrom SN from massive star
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